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COATED CUTTING TOOL INSERT 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a high performance 
coated cutting tool insert particularly useful for turning of 
steel, like low alloyed Steels, carbon Steels and tough hard 
ened steels at high cutting speeds. The insert is based on 
WC, cubic carbides and a Co-binder phase with a cobalt 
enriched surface Zone giving the cutting insert an excellent 
resistance to plastic deformation and a high toughness 
performance. Furthermore, the coating comprises a number 
of wear resistance layers which have been subjected to a 
Surface post treatment giving the tool insert a Surprisingly 
improved cutting performance. 
0002 The majority of today’s cutting tools are based on 
a cemented carbide insert coated with several hard layers 
like TiC, TiCN. TiN, TiCNO, and Al-O. The sequence 
and the thickness of the individual layers are carefully 
chosen to Suit different cutting application areas and work 
piece materials to be cut. The most frequent employed 
coating techniques are Chemical Vapor Deposition (CVD) 
and Physical Vapor Deposition (PVD). CVD-coated inserts 
in particular have a tremendous advantage in terms of flank 
and crater wear resistance over uncoated inserts. 

0003. The CVD technique is conducted at a rather high 
temperature range, 950-1050° C. Due to this high deposition 
temperature and to a mismatch in the coefficients of thermal 
expansion between the deposited coating materials and the 
cemented carbide tool insert, CVD can lead to coatings with 
cooling cracks and high tensile stresses (sometimes up to 
1000 MPa). The high tensile stresses can under some cutting 
conditions be a disadvantage as it may aid the cooling cracks 
to propagate further into the cemented carbide body and 
cause breakage of the cutting edge. 
0004. In the metal cutting industry there is a constant 
striving to increase the cutting condition envelope, i.e., the 
ability to withstand higher cutting speeds without sacrificing 
the ability to resist fracture or chipping during interrupted 
cutting at low speeds, 
0005 Important improvements in the application enve 
lope have been achieved by combining inserts with a binder 
phase enriched surface Zone and optimized thicker coatings. 
0006. However, with an increasing coating thickness, the 
positive effect on wear resistance is out balanced by an 
increasing negative effect in the form of an increased risk of 
coating delamination and reduced toughness making the 
cutting tool less reliable. This applies in particular to softer 
work piece materials such as low carbon Steels and stainless 
steels and when the coating thickness exceeds about 5 to 10 
um. Further, thick coatings generally have a more uneven 
Surface, a negative feature when cutting Smearing materials 
like low carbon steels and stainless steel. A remedy can be 
to apply a post Smoothing operation of the coating by 
brushing or by wet blasting as disclosed in several patents, 
e.g., EP 0298.729, EP 1306150 and EP 0736 615. In U.S. 
Pat. No. 5,861,210 the purpose has, e.g., been to achieve a 
Smooth cutting edge and to expose the Al-O as the top layer 
on the rake face leaving the TiN on the clearance side to be 
used as a wear detection layer. A coating with high resistance 
to flaking is obtained. 
0007 Every post treatment technique that exposes a 
Surface, e.g., a coating Surface to a mechanical impact as, 
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e.g., wet or dry blasting will have some influence on the 
Surface finish and the stress state (a) of the coating. 
0008 An intensive blasting impact may lower the tensile 
stresses in a CVD-coating, but often this will be at the 
expense of lost coating Surface finish by the creation of 
ditches along the cooling cracks or can even lead to delami 
nation of the coating. 
0009. A very intensive treatment may even lead to a big 
change in the stress state, e.g., from highly tensile to highly 
compressive as disclosed in U.S. Pat. No. 6,884,496, in 
which a dry blasting technique is used. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

0010. It is an object of the present invention to provide 
CVD-coated tool inserts with improved toughness proper 
ties. 

0011. In accordance with the invention, there is provided 
a coated cutting tool insert of cemented comprising a body 
having at least one rake face and at least one clearance face, 
said insert having a composition of from about 6.4 to about 
8.6 wt-% Co, from about 4 to about 8.5 wt-% cubic carbides, 
balance WC, a CW-ratio in the range from about 0.78 to 
about 0.92 and having a surface Zone of a thickness of from 
about 10 to about 35 um, depleted of the cubic carbides TiC, 
TaC and/or NbC, said insert being at least partly coated with 
a from about 10 to about 25 um thick coating including at 
least one layer of TiC.N. and an O-Al2O,-layer being the 
outer layer at least on the rake face and that on said at least 
one rake face 

0012) the TiC,N-layer has a thickness of from about 
5 to about 15 lum, and a tensile stress level of from 
about 50 to about 390 MPa, preferably from about 50 
to about 300 MPa, 

0013 the C-Al-O-layer having a thickness of from 
about 3 to about 12 Lum and being the outermost layer 
with an XRD-diffraction intensity ratio I(012)/ 
I(024)21.3, preferably 21.5 and with a mean Ra value 
MRa<0.12, preferably s(). 1 um, at least in the chip 
contact Zone on the rake face, as measured on ten 
randomly selected areas 10x10 um by AFM-technique 
and on said clearance face, 

0014) the TiC,N-layer has a tensile stress in the range 
from about 500 to about 700 MPa and 

0015 the C-Al-O-layer has an XRD-diffraction inten 
sity ratio I(012)/I(024)<1.5, 

0016 or on said at least one rake face and said at least one 
clearance side, 

0017) the TiC,N-layer has a thickness of from about 
5 to about 15 lum, and a tensile stress level of from 
about 50 to about 390 MPa, preferably from about 50 
to about 300 MPa and 

0018 the C-AlO-layer with a thickness of from 
about 3 to about 12 um, has an XRD-diffraction inten 
sity ratio I(012)/I(024)21.3, preferably 21.5 and on 
the rake face is the outermost layer with a mean Ra 
value MRa<0.12, preferably s(). 1 um, at least in the 
chip contact Zone on the rake face, as measured on ten 
randomly selected areas 10x10 um by AFM-technique 
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and on said clearance face, the top layer consists of a 
colored heat resistant paint or a colored PVD-layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.019 FIG. 1 shows agoniometer set-up for the evalua 
tion of residual stress by X-ray measurements in which 

0020 E=Euler A-cradle 
0021 S=sample 
0022. I=incident X-ray beam 
0023 D=diffracted X-ray beam 
0024 0=diffraction angle 
0.025 (p=0 
0026 p=tilt angle along the Euler '/4-cradle 
0027) d=rotation angle around the sample axis 

0028 FIG. 2 shows the wear pattern of an insert accord 
ing to prior art and FIG. 3 that of an insert according to the 
present invention when Subjected to a certain performance 
teSt. 

0029 FIG. 4. shows the result of a flaking test of an insert 
according to prior art and FIG. 5. that of an insert according 
to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0030. It has now been found that a cutting tool insert with 
Surprisingly improved cutting performance particular in 
steel can be obtained if one combines a certain cemented 
carbide composition with a certain coating structure and 
thickness and then post treats the coated insert by wet 
blasting under controlled tough conditions. 
0031) The cobalt binder phase is highly alloyed with W. 
The content of W in the binder phase can be expressed as the 
CW-ratio: 

CW-ratio=M/(wt-% Co0.0161) 

0032 wherein M=measured saturation magnetization in 
hAm/kg and wt-% Co is the cobalt content in the cemented 
carbide. A low CW-ratio corresponds to a high W-content in 
the Co binder phase. The employed post treatment will give 
the coating a favorable tensile stress level, the Al-O layer a 
certain important crystallographic feature and a top surface 
with an excellent surface finish. 

0033. The mentioned combination with the blasting tech 
nique effectively expands the limitations of what coating 
thickness that can be applied without performance penalty. 
As a result of the invention application areas of unsurpassed 
width is now possible. The significant improvements 
achieved with respect to toughness behavior and coating 
adhesion is Surprising. 
0034) To significantly change the stress state of a coating 
by blasting, the blasting media, e.g., Al-O grits have to 
strike the coating Surface with a high impulse. The impact 
force can be controlled by, e.g., the blasting pulp pressure 
(wet blasting), the distance between blasting nozzle and 
coating Surface, grain size of the blasting media, the con 
centration of the blasting media and the impact angle of the 
blasting jet. 
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0035. The present invention thus relates to coated cutting 
tool inserts comprising a body, usually of generally polygo 
nal or round shape having at least one rake face and at least 
one clearance face comprising a coating and a carbide 
substrate. The body has a composition of from about 6.4 to 
about 8.6, preferably from about 7.0 to about 8.0, most 
preferably from about 7.0 to about 7.8, wt-% Co. from about 
4 to about 8.5 wt-% cubic carbides, balance WC, a CW-ratio 
in the range from about 0.78 to about 0.92 and a surface Zone 
of a thickness of from about 10 to about 35um, preferably 
from about 15 to about 25 um, depleted from the cubic 
carbides TiC, TaC and/or NbC. The coating comprises at 
least one TiC,N-layer and one well-crystalline layer of 
100% C.-Al-O. One such C-Al-O layer is the top visible 
layer on the rake face and along the cutting edge line and it 
can be intensively wet blasted with a sufficiently high energy 
to create a tensile stress relaxation in both the Al-O and the 
TiCN-layers. The Al-O, top layer has a very smooth 
Surface at least in the chip contact Zone on the rake face. 
0036. It has surprisingly been discovered that a signifi 
cant improved toughness performance can be achieved if a 
coated cutting tool insert having at least one rake face and 
at least one clearance face said insert being at least partly 
coated produced to possess the following features: 

0037) a penultimate TiC.N., layer with a thickness of 
from about 5 to about 15um, preferably from about 6 
to about 13 lum, most preferably from about 7 to about 
13 lum, where X20, ye 0 and X-y=1, preferably pro 
duced by MTCVD, with tensile stresses of from about 
50 to about 390 MPa, preferably from about 50 to about 
300 MPa, most preferably from about 50 to about 220 
MPa and 

0038 an outer C.-Al-O-layer with a thickness of from 
about 3 to about 12 um, preferably from about 3.5 to 
about 8 um, most preferably from about 4 to about 8 
um, being the top layer on the rake face and along the 
edge line having a mean roughness Rak0.12, preferably 
s0.1 um, at least in the chip contact Zone of the rake 
face, measured over an area of 10 umx10 um by 
Atomic Force Microscopy (AFM) and an XRD-diffrac 
tion intensity (peak height minus background) ratio of 
I(012)/I(024)21.3, preferably 21.5. 

0039) Preferably, there is a bonding layer of TiC.N.O., 
x20, Z>0 and ye0 between the TiC,N-layer and the 
C.-Al-O-layer. The total thickness of the two layers is less 
than or equal to 25 um. 
0040 Additional layers can be incorporated into the 
coating structure between the Substrate and the layers 
according to the present invention composed of metal 
nitrides and/or carbides and/or oxides with the metal ele 
ments selected from Ti,Nb, Hf, V, Ta, Mo, Zr, Cr, W and Al 
to a total coating thickness of less than 5um. 
0041. It is preferred to have some tensile stresses left in 
the TiCNy layer since it was found that if compressive 
stresses were to be induced by blasting, very high blasting 
impact force was required and under Such conditions flaking 
of the coating frequently occurred along the cutting edge. It 
was also found that such induced compressive stresses were 
not as stable with respect to temperature increase, which 
occurs in a cutting operation as compared to if the coating 
has some tensile stresses still present. 
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0042) The residual stress, O, of the inner TiCN layer is 
determined by XRD measurements using the well known 
sinew method as described by I. C. Noyan, J. B. Cohen, 
Residual Stress Measurement by Diffraction and Interpre 
tation, Springer-Verlag, New York, 1987 (pp 117-130). The 
measurements are performed using CuK-radiation on the 
TiCN, (422) reflection with a goniometer setup as shown in 
FIG. 1. The measurements are carried out on an as flat 
Surface as possible. It is recommended to use the side 
inclination technique (p-geometry) with six to eleven 
p-angles, equidistant within a sinp-range of 0 to 0.5 
(up=45). An equidistant distribution of d-angles within a 
d-sector of 90° is also preferred. To confirm a biaxial stress 
state the sample shall be rotated for d=0° and 90° while 
tilted in . It is recommended to investigate possible pres 
ence of shear stresses and therefore both negative and 
positive up-angles shall be measured. In the case of an Euler 
/4-cradle this is accomplished by measuring the sample also 
at d=180° and 270° for the different p-angles. The sinup 
method is used to evaluate the residual stress preferably 
using some commercially available Software such as DIF 
FRAC" Stress32 v. 1.04 from Bruker AXS with the 
constants Young's modulus, E=480 GPa and Poisson’s ratio, 
v=0.20 in case of a MTCVD Ti(C.N)-layer and locating the 
reflection using the Pseudo-Voigt-Fit function. In the case of 
the following parameters are used: E-modulus=480 GPa and 
Poisson’s ratio v=0.20. In case of a biaxial stress state the 
tensile stress is calculated as the average of the obtained 
biaxial stresses. 

0043. For the O.-Al-O layer, it is in general not possible 
to use the sinly technique since the required high 20 angle 
XRD-reflections are often too weak. However, a useful 
alternative measure has been found which relates the state of 
the C-Al-O to cutting performance. 
0044) For an O-Al-O powder, the diffraction intensity 
ratio I(012)/I(024) is close to 1.5. Powder Diffraction File 
JCPDS No 43-1484 states the intensities I(012)=72 and 
I(024)=48. For tensile stressed (with a greater than about 
350 MPa) CVD C.-Al-O-layers on cemented carbide, the 
intensity ratio I(012)/I(024) is surprisingly significantly less 
than the expected value 1.5 and most often <1. This may be 
due to some disorder in the crystal lattice caused by the 
tensile stresses. It has been found that when such a layer is 
stress released by, e.g., an intense blasting operation or if it 
has been completely removed from the substrate and pow 
dered, the ratio I(012)/I(024) becomes closer, equal or even 
higher than 1.5, dependent. The higher the applied blasting 
force the higher the ratio will be. Thus, this intensity ratio 
can be used as an important state feature of an O-Al2O. 
layer. 

0045 According to the present invention, a cutting tool 
insert is provided with a CVD-coating comprising a penul 
timate TiCN-layer and an outer C-AlO4-layer. The Al2O, 
can be produced according to patent EP 0603144 giving the 
Al-O-layer a crystallographic texture in 012-direction with 
a texture coefficient TC(O12)>1.3, preferably >1.5 or pro 
duced according to patents U.S. Pat. No. 5,851,687 and U.S. 
Pat. No. 5,702,808 giving a texture in the 110-direction with 
texture coefficient TC(110)>1.5. In order to obtain a high 
Surface Smoothness and low tensile stress level, the coating 
is Subjected to a wet blasting operation with a slurry con 
sisting of F 150 grits (FEPA-standard) of Al-O in water at an 
air pressure of 2.2-2.6 bar for about 10-20 sec/insert. The 

Jan. 11, 2007 

spray guns are placed approximately 100 mm from the 
inserts with a 90° spray angle. The insert has a different color 
on the clearance side than on the black rake face. An 
outermost thin 0.1-2 um coloring layer of TiN (yellow), 
TiCN (grey or bronze), or ZrC, N, (reddish or bronze), 
where X20, ye0 and X-y=1 or TiC (grey) is preferably 
deposited. The inserts are then blasted removing the top 
layer exposing the black Al-O layer. The coating on the 
rake face will have the low desired tensile stress from about 
50 to about 390 MPa while the clearance side will have high 
tensile stresses in the range from about 500 to about 700 
MPa dependent on the choice of coating and the coefficient 
of Thermal Expansion (CTE) of the cemented carbide insert 
used. In an other embodiment of the invention, the coated 
insert is blasted both on the rake face and the clearance side 
and a colored heat resistant paint is sprayed on the clearance 
side or a colored PVD layer is deposited there in order to 
obtain a possibility to identify a used cutting edge. 

0046) The invention is additionally illustrated in connec 
tion with the following examples, which are to be considered 
as illustrative of the present invention. It should be under 
stood, however, that the invention is not limited to the 
specific details of the examples. 

EXAMPLE 1. 

0047 A) Cemented carbide cutting inserts with the com 
position 7.5 wt-% Co, 2.9 wt-% TaC, 0.5 wt-% NbC, 1.9 
wt-% TiC, 0.4 wt-% TN, balance WC, with a surface Zone 
(22 um) depleted from cubic carbides. The saturation mag 
netization, M., was measured to be 0,099 hAm/kg giving a 
CW-ratio of 0.82. The inserts were coated with a 0.5 um 
thick layer of TiN using conventional CVD-technique at 
936° C. followed by a 9 um TiCN layer employing the 
MTCVD-technique using TiCl, H, N, and CHCN as 
process gases at a temperature of 885° C. In Subsequent 
process steps during the same coating cycle a layer of 
TiCO, about 0.5um thick was deposited at 1000°C. using 
TiCl, CO and H2, and then the Al-O-process was stared up 
by flushing the reactor with a mixture of 2% CO, 3.2% HCl 
and 94.8% H for 2 min before a 7um thick layer of C.-Al-O 
was deposited. On top was a thin approx. 0.5 um TiN layer 
deposited. The process conditions during the deposition 
steps were as below: 

TN TiCN, TiCO, Al2O3-start Al2O3 

Step 1 and 6 2 3 4 5 
TiCl 1.5% 1.4% 296 
N 38% 38% 
CO, 2% 4% 
CO 6% 
AlCl3: 3.2% 
HS O.3% 
HC1 3.2% 3.2% 
H2: balance balance balance balance balance 
CHCN – O.6% 
Pressure 160 mbar 60 mbar 60 mbar 60 mbar 70 mbar 
Temp.: 930° C. 885 C. 1OOO C. 1 OOO C. 1OOO C. 
Time: 30 min 6 h 20 min 2 min 7 h 

0048 XRD-analysis of the deposited Al-O layer showed 
that it consisted only of the C-phase with a texture coefficient 
TC(012)=1.4 defined as below: 
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I(102) 1 I(hkl) { } TC(102) = I, (102) I,(hkl) 

0049 where 
0050 
0051 IChkl)=standard intensity of Powder Diffraction 
File JCPDS No 43-1484. 

I(hkl)=measured intensity of the (hkl) reflection 

0.052 n=number of reflections used in the calculation 
0053 (hkl) reflections used are: (012), (104), (110), 
0054 (113), (024), (116). 

EXAMPLE 2 

0.055 Coated inserts from examples 1 were post treated 
by the earlier mentioned blasting method under various 
conditions. The rake face of the inserts were blasted. Four 
different blasting pressures 2.0, 2.2, 2.4 and 2.6 bar and 
different exposure times were used. Some inserts were also 
brushed with a nylon brush containing SiC grains in order to 
Smooth the coating Surface along and near the cutting edge 
and some inserts were blasted according to U.S. Pat. No. 
5,861,210. The coatings of the different post-treated inserts 
were examined in a Scanning Microscope (SEM) at high 
magnification. It was evident from the examination that 
some of the inserts blasted at 2.6 bar showed some minor 
dots of flaking of the coating at the cutting edges. 
0056. The smoothness of the coating surface expressed as 
a well known roughness value Ra was measured by AFM on 
an equipment from Surface Imaging System AG (SIS) on all 
inserts except for the brushed and the nonblasted ones. The 
roughness was measured on ten randomly selected plane 
Surface areas (10 umx10 um) in the chip contact Zone on 
rake face. The mean value from these ten Ra values was used 
as the roughness value here named mean Ra (MRa) in table 
1 below. 

0057 X-ray Diffraction Analysis using a Bragg-Brentano 
diffractometer, Siemens D5000, was used to determine the 
I(012)/I(024)-ratio using Cu KO-radiation. 
0058. The obtained I(012)/I(024)-ratio on the clearance 
side were <1.5 for all variants. Corresponding measurements 
for the rake faces, as seen in Table 1. 
0059. The residual stress was determined using p-geom 
etry on an X-ray diffractometer Bruker D8 Discover 
GADDS equipped with laser-video positioning, Euler 
/4-cradle, rotating anode as X-ray source (Cuk-radiation) 
and an area detector (Hi-star). A collimator of size 0.5 mm 
was used to focus the beam. The analysis was performed on 
the TiCN (422) reflection using the goniometer settings 
20=126°, (p=63° and d=0°, 90°, 180°, 270°, Eight up tilts 
between 0° and 70° were performed for each d-angle. The 
sin method was used to evaluate the residual stress using 
the software DIFFRAC" Stress32 v. 1.04 from Bruker 
AXS with the constants Young's modulus, E=480 GPa and 
Poisson’s ratio, v=0.20 and locating the reflection using the 
Pseudo-Voigt-Fit function. A biaxial stress state was con 
firmed and the average value was used as the residual stress 
value. Measurements were carried out both on the rake face 
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and the clearance side. The obtained tensile stresses on the 
clearance side were within 500-700 MPa for all variants, 
corresponding measurements for the rake faces se table 1. 

EXAMPLE 3 

0060 Inserts with the different post-treatments were 
tested in a cutting operation with high toughness demands 
properties. The following conditions were used: 

Dry condition 

Cutting speed V = 120 m/min 
Feed rate f(t, min) f = 0.15 * (1 + til 1.5) mm/rev 
Depth of cut a = 1.5 mm 
Number of repetitions = 10 

0061 

TABLE 1. 

Pressure, I(O12), Stress 
barf Mean Ra- Median time to I(024) in 

Blasting Value fracture Al2O3 TiC.N. 
Variant time, S MRa (Minutes) Layer Layer 

A. Brushed O.84 O.8 565 
B 2.O.S O.13 1.27 1.1 440 
C 2.010 O.11 1.49 1.3 383 
D 2.0.2O O.11 1.67 1.4 330 
E 2.2/10 O.10 1.92 1.6 274 
F 2.410 O.09 2.05 1.9 213 
G 2.420 O.08 2.73 2.2 18S 
H 2.6/10 O.09 2.61 2.3 55 

B = Blasted according to U.S. Pat. No. 5,861,210 with Al2O grits 150 
mesh. 
C-H = Blasted according to example 2. 

0062) The results from the cutting tests clearly show that 
the best toughness performance is achieved with the variants 
E, F, G and H which have the lowest tensile stresses in the 
TiC.N., layer. Values C and D also have stress values 
significantly below those of the prior art. The highest 
I(012)/I(024) ratio of the Al-O-layer and low mean Ra 
values. These facts show that there exists a certain parameter 
space of properties which is directly related to the lifetime 
of cutting tool insert. Consequently a number of conditions 
and features have to be present simultaneously in order to 
achieve the high performance of the cutting tool insert. 

EXAMPLE 4 

0063 Inserts produced according to E were tested against 
the high performance cutting grade GC4025 (by sales vol 
ume world’s largest steel cutting grade) in an end user 
operation producing crankshafts. The operation involved 
interrupted cuts and thereby testing the toughness of the 
inserts. 

0064. The GC4025 insert suffered after 31 components a 
pronounced fractured edge FIG. 1 while the insert produced 
according to E managed 41 components with only minor 
edge chipping FIG. 2. 

EXAMPLE 5 

0065. In another machining test comparing E and 
GC4025 in case hardened steel at an end user the difference 
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in flaking resistance is illustrated in FIGS. 3 and 4. Also in 
this case the insert produced according to the invention 
proved itself superior to prior art produced inserts. 
0.066 Although the present invention has been described 
in connection with preferred embodiments thereof, it will be 
appreciated by those skilled in the art that additions, dele 
tions, modifications, and Substitutions not specifically 
described may be made without department from the spirit 
and scope of the invention as defined in the appended 
claims. 

1. A coated cutting tool insert of cemented comprising a 
body having at least one rake face and at least one clearance 
face, said insert having a composition of from about 6.4 to 
about 8.6 wt-% Co, from about 4 to about 8.5 wt-% cubic 
carbides, balance WC, a CW-ratio in the range from about 
0.78 to about 0.92 and having a surface Zone of a thickness 
of from about 10 to about 35 um, depleted of the cubic 
carbides TiC, TaC and/or NbC, said insert being at least 
partly coated with a from about 10 to about 25 um thick 
coating including at least one layer of TiC.N. and an 
C-Al2O-layer being the outer layer at least on the rake face, 
and that on said at least one rake face 

the TiC,N-layer has a thickness of from about 5 to about 
15 lum, and a tensile stress level of from about 50 to 
about 390 MPa, 

the C-Al-O-layer having a thickness of from about 3 to 
about 12 um and being the outermost layer with an 
XRD-diffraction intensity ratio I(012)/I(024)21.3 and 
with a mean Ra value MRa<0.12 um, at least in the chip 
contact Zone on the rake face, as measured on ten 
randomly selected areas 10x10 um by AFM-technique 
and on said clearance face, 

the TiC,N-layer has a tensile stress in the range from 
about 500 to about 700 MPa and 

the O.-Al-O-layer has an XRD-diffraction intensity ratio 
I(012)/I(024)<1.5 or on said at least one rake face and 
said at least one clearance side, 

the TiC,N-layer has a thickness of from about 5 to about 
15 lum, and a tensile stress level of from about 50 to 
about 390 MPa and 

the O.-Al-O-layer with a thickness of from about 3 to 
about 12 lum, has an XRD-diffraction intensity ratio 
I(012)/I(024)21.3 and on the rake face is the outermost 
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layer with a mean Ra value MRa<0.12 um, at least in 
the chip contact Zone on the rake face, as measured on 
ten randomly selected areas 10x10 um by AFM 
technique and on said clearance face the top layer 
consists of a colored heat resistant paint or a colored 
PVD-layer. 

2. A cutting tool insert of claim 1 wherein there is a thin, 
from about 0.2 to about 2 um TiC.NO bonding layer 
between the TiC,N- and the Al-O,-layer. 

3. A cutting tool insert of claim 1 wherein the O.-Al-O- 
layer has a texture in the 012-direction with a texture 
coefficient TC(012)>1.3. 

4. A cutting tool insert of claim 1 wherein the C-Al2O 
layer having a texture in the 110-direction with a texture 
coefficient TC(110)>1.5. 

5. A cutting tool insert of claim 1 wherein the coating 
contains additional layers composed of metal nitrides and/or 
carbides and/or oxides with the metal elements selected 
from Ti,Nb, Hf, V. Ta, Mo, Zr, Cr, W and Al to a total layer 
thickness of less than about 5 um. 

6. A cutting tool insert of claim 1 wherein said insert has 
a generally polygonal or round shape. 

7. A cutting tool insert of claim 1 wherein the Co content 
of said insert is from about 7.0 to about 7.8 wt-%. 

8. A cutting tool insert of claim 1 wherein the thickness of 
said surface Zone is from about 15 to about 25 um. 

9. A cutting tool insert of claim 1 wherein said TiCN, 
layer is deposited by MTCVD. 

10. A cutting tool insert of claim 1 wherein said C.-Al-O- 
layer is covered with a thin, from about 0.1 to about 2 um 
layer which gives a different color to that face. 

11. A cutting tool insert of claim 1 wherein C-Al-O -layer 
is covered with TiC, TiC.N. TiN, ZrCNO, or TiC layer. 

12. A cutting tool insert of claim 1 wherein said TiCN, 
layer has a thickness of from about 6 to about 13 um and said 
C.-Al-O-layer has a thickness of from about 3.5 to about 8 
lm. 
13. A cutting tool insert of claim 3 wherein the texture 

coefficient TC(012)>1.5. 
14. A cutting tool insert of claim 1, wherein the outer layer 

at least on the rake face has an XRD-diffraction intensity 
ratio I(012)/I(024)21.5. 

15. A cutting tool insert of claim 1, wherein the mean Ra 
value of the O.-Al-O-layer is MRas 0.1. 

k k k k k 


